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Abstract of JP2001210819 
PROBLEM TO BE SOLVED: To provide a 
compound semiconductor wafer which has the 
structure of a high-electron mobility transistor, 
which is manufactured through an MOVPE 
method and comprises planar doped layers, 
and is high in both the sheet carrier 
concentration and the electron mobility in the 
wafer. 

SOLUTION: A semiconductor wafer is 
provided with at least a channel layer 35, 
formed on a substrate 30 by an MOVPE 
method and planar doped layers 37 and 39 
formed isolated in at least two layers on the 
layer 35 via a planar doped isolation layer 38 
by the MOVPE method. Electrons of the 
component of a surface depletion layer and 
electrons of the component of the layer 35 are 
respectively doped to each of the layers 37 
and 39. Hereby, the planar doped layer on one 
side of the planar doped layers can reduce the 
quantity of the electrons, which are doped to 
the vicinity of the layer 35, and the electron 
mobility in the semiconductor wafer can be 
enhanced. 



3 4i3?*'>a:A 



.--41 SX» 



Ufid3p»d'M33As 



^32 



-31 
-30 



m 



Data supplied from the esp@cenet database - Patent Abstracts of Japan 



m 



http://v3.espacenet.com/textdoc?DB=PAJ&&IDX=JP2001 21 081 9&F=0 



2005/06/03 



(i9)H*a»fTit (J p) 02) ^ ^ ^ 



(A) wmmmm'Am^^ 

#g§2001 -210819 
(P2001-210819A) 



(51) Intel.' 
HOIL 29/778 
21/338 
29/812 



F I 

HOIL 29/80 



f-T3-r(##) 
H 5F1 02 



^tt^ *ffll^ «*3H©»8 OL 6 M) 





«B2000- ie238(P2000- 16238) 


(TDWHA 


000005120 








(22)mfSB 


ip^£l2^ 1 ^250 (2000. 1.25) 




SCSfR^f «fflEyc*"r-TB 6 S 1 ^ 




(72)9iliQ# 










3IS*S!I^Bit*HJiSBr5Tai#l^ Bit 














(72)fiQ^ 


±M 








3?i«!)^±S**ffli^^"I3550»fle BS:S«S 














(74)<^A 


100071526 



















(54) BRW®**] iNWfrC'xA 

(57) iwm 

^ti/i^A' ^^^P-e 3 5 i: . Mi^^ ^-)vm±i>zy°u-i- 

\^-r-^mm 3 8 LT^-^ < 1 1> 2 iitc-5i-^BS;§ 



3 W»Ox/x 



T^ly-^H^^'g 39^ 
37-. 



n'-GaAs 



Undoped-AIGaAs 



40 vH-yh^— S 



Undopsd-AtGaAs 



Undoped-AIG^s 



Uhdoped-inOaAs 



Undopad-AtGaAs 



Uvioped-AIQaAs 



36 ;;^.'^-i^^J5 
35 j-^^f\^M 



—32 



—31 
■—30 



!(2) 001 



-210819 (P200 1-2 1PJL8 



HuiBH 1 ffim,'f^ikm(^±inzmi^^titim=f^n 

B^^la«^*^fiico±*^^^»)^£Si^3tT^— ^4^coi|2co 

[a««7] 1friBISli5J:y^lg2<om-?«*&Sli. s 
[0001] 

y-Jx^ commit Lfz^^^'^^^^^i'Zmi-. mz^i^ 

Wyyj,/\l,zm-thii<7)X'hh. 
[00 02] 

loT^)i.«m^^i^)S^^>'i/'x^ (High e i 

ectron Mobility Transisto 

iz. zcDmT^frmtimLxv.i'mm:h<^'\-^^^^v.'?- 



[000 3] Z<r>Xo^j:iiRUTnW&i:^Li-z^i^ 

■^x^Nji. m.^i^mti'^m&izyfmii^^-thyi^ 

-i-]i-Tmitts^MWt^iiXii*) . 

m(^'mm:nbn,'f^i^m(om'mmficr,mzmm l 

^m&mco^mi^z+mzm^-r^mm&^-t^t^i^^ 2 
<K7c€^^^**^ :fyitr-msm.<^^^^i'riz< 
<.-m^^m=f-^mm^^%^zt^x^. HEMTtt^ 

i:?=cox^ ■y^yi^S.<r>^±.iMhCittf^X'^S>. 
[0004] ^#tc. siti^y^-r^tifzy'u—f'V-r 

^ft'^xMti, ■mtiifix-m^m^j:m^mim<7)j'^'7- 
m^imm-t?>^iz, si-ri^— ?-h'-7°«co-ft 

*30t:n-A 1 GaAsJi^-t-tfv'JL-H^;U7^ -y^ 
HEMT (t^K-r) iOlS5t2r^L^^^f*^'^x.'N<i: 

•5. ^fflSixtv^S. r^. ±iES i-rix— 

[000 5] II 3 {4. ts^*c0^7';l'S i -ri^— ^^'- 
7"ji^:#t^i'A-^'^:''^7'f •y^'HEMT<OffiitS:^"t 
f^^^4:'>x>'^i^«^$:5^-r. C:«0^«s'>x^M {4. 
G a A s X'^j:^^immU 1 0 1 « 

X'h^ry H-7°C0A 1 G a A s -f^SX^— IfS 1 2 
*i>'N'-y7TJIl l$r:n-LT}^^^tL, X'^--9-«l 2± 

±^zWlFmi^mcr>msmX'hhTyV-T<DA l GaA 

sx^i>x^-^mi4*mfS(.^iix\--*^. 

[0006] § ^>tC, X'^^-- 9-« 1 4±tcm^*ffS-c 

S>-I.ry H-7°<7)1 nGaAs-C^fc^f-V^^/l^ffll 5** 

j^fK^ft, ■^^:^^;i^mi5±.i,zm.^?^m<r>fS4mx'h 

]i—y(/)A 1 G a A s X^j:^^'<--^M 1 6 

^$tt, x^-^fjii 6±izmf-m^tkm(^m5mxhh 

fl y]^-'f-Y— ym 17 ±t,ZTyV-y(r) A l GaA 

st=5r-l.>'3 -y h^-Bl 8*^J^^$ix. i^g yb^- 
ai8±tcn* -GaAst'^.&«±Sl 9*^m$tt 

[00 0 7] 04(4, ie^cOxy^Vl-S i ^-F 
-7°®^-t-tJ->j<-— ^'*''^7 -f y^HEMTiOfliJtSrW 

(4, G a A s T^r^^i^SSi 2 0 ^tm^^^STft 
|,-^>-).-_7"c7)I nGaAs-C^-l>^^^-.'l'S2 3*»'>'N' 
■y7r«2 lRX/Ty¥-y(r>GaAsm22^'ftL-X 
m^^tl. ^-V ^^Pii 2 3 itcm^ftl&Jl'Om 1 JIT'^) 
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s i ifi Y-ny V ^titzy-u-'t Y-ym 2 5 

^ ri— :^^'-rJ■2 5±^^T>'^'-r^0AlGaA 
s -C-^ S 3 ••/ b 2 6 iim^^tl. 3 >/ h =¥- 
Ji2 6±le:n* -GaAsf ^^I.S±®2 7*^mSi^ 
[0 0 08] m±coJ;^^rS i -ri^-- ^^'-7•JiS:-i■ 
•^i/M. 2S:SSJt-tS*&fcL-C*±. 

(Metal Organic Vapor Ph 
ase Ep i t axy. UT. MOVPEffitl^^P ) 
*^=«XK:^'dE->'^ (Mo 1 ecu 1 ar Be a 
m Ep i t axy. liiT, MBE&tV>d ) 
[0 0 0 9] -eLT, ;iX^>^0^{*c'7x>'M, 20!Rf 
ttH, a^, 3 y h=>f-« 19,26 tT^ASHir^ 
t<^^Pan der P a u wffilcj: OSH^tT^^ 

ix^i^-v^A-'JTji^ ( n s ) fc^ifijK (u) x-mm 

-ri.. fiP*>, i^-b^-r'JTja,S (ns) 

<'5:-i>i:#«-K (a*) {JffiT-r-l.:t:i6. h^f^UT 
igJK ( n s ) t^iJiS (// ) A^^^tC©\.>^*'>x>'N*^ 

[0 0 10] MOVPESfc:J:>?SS!ii?iifc^*'>x 

2cr,^nt±i:nm-r^ i^-h^^'j rms ( n s > 

[00 11] 

[f6BH*-'Mi*tJ:3t-r^»li] t*^L, tS*c7)ru— 
i- h'-7"SS:-i-tfiSm-f S^ttS y vX^J'lc J; ^ t , 
»«tt(3flyx^>:MOVPES(cJ:o-CSjt^l.i:. ** 
tttoffi v>M B EjSlc j; -5 r »ja$ir>t i> i^t-JtK-r t 

[0 0 12] «£-:.X, *%H«coaW{i, MOVPE^tC 

[00 13] 

[0 0 14] tfz. ±ieae^S:^-ri.^ 
Tu-i-^(om 1 c^mf'^i^m t , mis^ i (^mi-m^ 



[0015] ±ieiifiS;(c J:)fi{i\ s*ffi(c{ast-siti 
T>'K-r«*>i.v»i±n- m-ciittinb, mm^^ifi 
ru—r^com.f^ii^mmiZ'^-fMx/x^'^^, Ur,x. 

if 1 jfcoJi-^ii: , ^w^^m t m^^nM<on^<r>^co 

[00 16] 

[56HJcOl6«l<0}g®] 01{±, *l%9H^0¥«^^^'>x>'^^?) 

S i -Tlx— ^K— 7°JiSr-t-tfi^J.— -f '/^H 
EMTc7)i|i^5-:g-Lfe^«c'>x>'N-r'$>0. GaAsT' 
=5:^^*&^S«3 0±(:«^tt3s&)it7)^l at'^^Ti^ 
K-TCOA 1 GaAs-C^:l)^'<-^fil3 2*»V^.y7r 

as 1 ^itLxm^^ti. x^-Hfigs 2±t^^*& 

rm3 3t^m^^ixx\-^^. 

[00 17] -eLT, -7'V-i-Y-Tm3 3±.l,zVm 

i^m(r>m3mx'h^TyY--r<r>A i GaAs-c=6ri.x 
^— 3 4 *^fM$ fx, ;^'<--9-Jl 3 4 ±t;t;-?^^f 

^■CS>'i)TyK— nGaAst=Sc^f--r^/l^€3 
53?)«?^^$<X, f-V':^;We3 5±(C«^?^«C0^4« 

-C*>-&T>-H-7''iOA 1 GaAsT-^SX'^— ^^3 6 

t^m^^tt, p.^'-^m3b±.\,znrHk^M<r)W.5mx' 

[00 18] ^hlZ^ 7V— ^H-rB3 7±tCl;^ 
*#«cOlS6®-C'*>-ST>'H-r(50A 1 GaAsT'^r2.7' 

nm3 s}Li.z%=Fmkmcr>mmThh s i t<Y-y<y 

V^tli-zrV—i'Y'-Vm3 9ifiM^tl. r^'-:^K 
-7*Ji3 9±tc:T>'K— T^OA 1 GaAsT^rSv-s 
hdf-S4 0*«Jgfi&$ft. i^a y h=¥-«4 OilCn* 
- G a A s X-^ih^lMA 1 *>'Jg«$tt^^«IJig^i ^Sr-^T 

[0 0 191 ^c7)J:3=S:1ifiK<0¥^f*:'>xVN3S:>'3 •/ 

fdf_jf 4 o^TMOVPE^tCj: OS^itL^C, AIG 
aAsiOA 1 SMti, 0. 24. InGaAsiTjInffi 

mt. 0. 20hLrz. tfz. ru— ?-H-rJi3 7 
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0. S i<r>¥—^'<yhM.^3 . 5x 1 Oi2cm-2t: 
0. S i<0H->'N*yh*Sr2. 5 X 1 0''' c m-^ i: t 

tVth^-^h'thfzlihliZ, Jf$Sr2 8nmJ:t)t. 
[0020] -etT, dcOMOVPE&t^J: Oi^U?t 

UrWi^ins) b^m&(u) Pan d e r 

^'JTJSS (ns ) (i, 3. 3X 1 O'==cm-2i:=5r0. 
^»J^ 62 1 Ocm2 /V ■ St^o^c. 

[ 0 0 2 1 3 . JtiJ^Ji: LX.ms lZ7rrmM<^^ 
gH*:'>x>'M S:i^3 -x b^— ill 8tT'MBEftS,J/M 
OVPRmizX'OmmLfz. Alffi^Ji. 0. 24, I 
nffi^ti, 0. 2 0tL^. Tu—^H-rai 

3«0S iOHWN'ybi^ 1 . 5X 1 Oi2cm-2i: L. 

6. OXlOi2cm-2i:L?t. X'^.-'^f Jl 1 4 . 

1 6<7)J?$&3nmt L, f-v^-;I^«l 5cDJ?$Sr 1 5 

[0 0 2 2] -etT, Z(7)MBRmzXK>^hfzi^3 
<y h^-Ji 1 8tX'Cr>^t:^^x.J\ 1 eOi^- h^^ UT 
jgJS (ns) k^Kl« (xt) Sr, Pan der Pa 

rai;^ (ns) {i. 3. 3X 1 Oifcm-^k'SrO, ^16 
(//) ti, 6 1 50cm2 /V ■ Sk^j:-ofz. tti, 
MOVPEiSl^J: OPjSL.J'ci^s y b^-Jll SiT'cO 
^«c'>xyMc7)j/-h=^A'Ur}i]K (ns) k^K)^ 
(^i) Sr. Pan der P a u w^tC i OMrST-ai 

Strtf^^i: h=^f^ 'J rtis (ns) {i, 

3. 3X1 Oi2cm-2t^0, ^«)JK (/^) ti. 543 

[0 0 2 3] liLhcOidC, :^mmmm(DMovpEm 
CJ:0S^U>:^^#:'>x>N3<7)^tt{±. fid^tOMOV 
P J: OiSst t^^^^fr-^i^M iO^J: 01^< 

s>i.fci6, ^ffiss«A»r^— ^-K-rJi3 9W^^^^^•r 

SlXTl.^?.. tS-fT, ri'— ^H-ra3 9*^A>*f^tc 

^^'-7•Ji3 li)ihttzib. y'U-i-¥-rm39 
3 7 t)'i^^r^-fvm33<r>^<r>mri-^ Y—y-fh^Lt^zti: 



J: -? t , yv-y Y-ym 3 9 ifif-r ^-)vm 3 5cr> 
ismizv-yttm=F<^M.i:&mi-i>::tifX'^. 

[00 24 11^4, yu-yv-ym37 . 3 9Sr:5i-^ 
hfzl!bcr>yU-yV=-y^mm3 8li. 0. 5nm~l 
Snmlzmm-tZtfJ^tL^^. Zcom^ii. 0. 5 

i)i^^<=3ri)^i^-e*)0. a^{i2 0nm— 3 0 
nmcO)i[$<7>>'3 -y h^-JS4 0 {ffl(7)^fflS^i-iH« 

$tityu-i-¥-ym3 9<o{5«*«y-h^S{;3fi< 

m±t^ihti^fzi!f)X-h^. 
[00251 m2ii. :^^m<^^mi^^ ^j'^<ow\(r>mm 

i -rw— r*S:-t'tfi/A-Ht;P7 ^ •y^'HE 

o±i,zm=fMnmx'hhTyv-y(r) i 

nGaAs-C'^r'&^^^vm5 3*^f>'S-y7rS5 IRX/ 

TyY-y<^G Si A sm5 2^i\-Lxm^^ix^ f-^^ 
fum5 3±izm=Fmkmir>^ i mx-h^ry f-tcoa 

1 G a A s T'^ I. X'^— ifJl 5 4 , X'^.— 

Ji 5 4±i,zmr^i^mcom2mx'hi> s i nwN-y h 
^tif:^yu-i'Y-ym5 5ti<m^^tixK^^, 
[0026]$ ^>tc, ri^-- ^^'-rJl5 5±(c«^ 

*&««0m3a-C'li'I.T>'H-rc0A 1 GaAs-C^I)r 

p— ^ H-r^SM 5 6 3&>j^«$n. ru--^ K-r^ 

^5 6±fcmi^*&««0S^4«T J>i. S i A^K-^N-^ 

h^tifzyi^-i-v-ymsi-fymi^^ti^ ri^— :^K 

-7°ii 5 7 ±(cr y K— r<OA l G a a s T'^rS 3 -y 
h^-a5 8*«J^^$iX. i^3-y b^-il5 8±tn* 
- G a A s X'^h^m 5 9 i)<m^^tLfcmf&t ^r-? T 

[00271 <r<?9j;d=&«^«0^^*'^xVN5$:i/'a -v 
h^-ms StX'MOVPEmzX'OWMLtz. AIG 
aAscOA lia)S;(4, 0. 24, InGaAsOInffl 

mi. 0. 2 0i:L/>:. ttz. rw— ^H-r®5 5 

ti, f-^4'-;l'®5 3fc€^=^i&fi^*&-rS/i*^<Oi><^)T3^> 
0, S i >N°yb*$-2. 0 X 1 0i2cm-2i: L, 

ru— ?-K-rJi5 7{i. ^-3 >y h^-il5 8(i 

0, S i c^JF-^N'^h** 1 . ox 1 0i2cm-2fcL 

^^c. r^-:hK-r^gl«5 6{i. ri^-^b'- 

5 5 , 5 7 $r:)i-S|-r'&/::i«^<5^ t^Ot-a^ 0 , /?S Sr 2 
nmfct, v-3 <y F^-ii5 8C0»$?:2 8nmi:L 

[00 28] -eLT, Cl^OMOVPEStCi O^Lj'S 
>- 3 »/ h =J(f-« 5 8 1 t*<7)iii^«t'> x-'N 5 CO i^- F =^'V 
UTjgJK ( n s ) t^tdS (//) Pan der 
Pauwftt::j:0^lS-eS!J^L-C#/v:i:i'^, 
■ryrjSS (ns) {i. 1. 8X 1 Oi2cm-2i:^rO, 
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^i)J^ 6 580cm2 /V ■ Si:'5:-3;it. 

[0029]-*, immt vx . m4 izyr^-tm^co^ 

^(!|s:'^x>'N2 5:x3 •/ b^-J12 6 4fMBE^&C^M 
OVPESl-iOMmL/^:. Al«m. 0. 24, I 
nmmi. 0. 20tLfz. ttz, r^-^H-rB2 
5<0S i<OK— >'^•>'^SSr3 . 0 X 1 O^^ c m-2 i: L 
it, ^A'^^;PS2 3«01??$: 1 5 nmhL, 

-->fJi2 4<5DS;§?r3 nmi: =^ a -y h^-m2 6(r> 

[0030] -et-C, ^tfOMBEffitCj; OSSitLiti^a 
■y h ^ -S 2 6 tT'iO^»* i ^ N 2 CO i^- h =^f 'J T 
jUK (ns ) (/z) Pan der Pa 

TjSS (ns) 1. 8X 1 Oi2cm-2i:^'). 
g (/z) i±, 65 30cm2 /y • St^j:r>tz. t.fz. 
MOVPE&CJ: "9^t^i^a -y h^-Ji2 6it:-<?) 
^M^^:LJ\2(r>>'~Y^^'}TWJS. ( n s ) i:^t&Jg 
Pan der P a u wSC-J: O^jSTS!! 
SLT#iti:i'!>. i^-b^A-'JTjiJK (ns) {i. 

1. 8X1 012c m-2i:^:'9, »i!lJS (/^) Ji, 5 68 

Ocm2 /V • St^^/to 

[0031] iiLhcO J: a tC, 2|s:||M5^MiOMO V P E^ 

PE^tci 0MjtL^c¥^f<s'>x^>2iO#1±j; Oa<'5: 
0. $A>^3MBE^tcJ:0^)tUv:*^*'>x^^2^Ol# 

«*®l::fi[iSf Si^a -y h=^f-«5 8<±r>'H-r«•C 
$) -1. 3t ft , ^®s^a*»'7v — ^ H -r s 5 7 {it='£--r 

m'ftK f--r:^■/^ii5 3^cet^&§^^i.^t^:^^*^ 7° 

*^'*®^5JlC0:Ji-C7)ttT^h'-7'L, ri^— ^H-7°® 
5 5*«f-^^;t'S5 3C7)^i-«0«^5rK-7'i-^^i:t'^ 

ii-ox. ru— ^^*-ri■5 7A^f-^^v^)■5 3C7) 

[0 0 32] i^, ri/-- ^F-7°il5 5 , 5 7$:^^-r 

hfzitx^y'u—tY—y^mmse^i^ o. 5nm~i 

nmJ:0^|N§<-r-S.i:. ^^^5fecr)*^W:'> xyN2 
t)^>^<'^§Jti6TSbO, tfz. a^{i2 0nin~3 0 

^ixsri/-- h h'-7"s 5 7 <o&si)<y- h-^mi>zm< 

[ 0 0 3 3 ] ±aL^¥^^^t'>X''^3cOA 1 fflfig 

yiy-i-Y—-rm37<7)Si<r>Y—y'M.tyu—r 

K-rJi3 9cOS ic7)H-7°McOJt, 2aV^f*:'>x>'N 



mmizm^^ti&i>cox'ii^\>\ tfz. ^«c»>iyN3 

corix— ^^--7°ii3 7. 3 9?r^)-M-r^/::ft<7)7-L— 
■fH-ri5-Sia3 8^. i^i^fr»7x>'^5cor^— 

5 5 . 5 7 ^^fit-rS^ftcorU— 
5 6{i. A 1 GaAstC|JRgiSix^t(7)T'«±^< , Wix. 
G a A s I n G a PX'hmUcO^MkiWl ^ b ^^X' 
§<bt, ^#:'>X^N3C0V3 >y b^-«4 0 
it'^fJc'^x^sScOi^g >y h^-e58t, A 1 Ga 
A s tClS^SiX^ t*OT'{i^< , fiFiJi-f? I n G a PT't 

llfllco^m^ifl. c: k f}^X'^ h> t.tz. ^I^^Stt^ti 
MB E^tc j: oTSit-f-S i i: $-**tf S tcotii^v^. 

[0034] 

x>'N?:MOVPESiiJ;'3 im-th^ t i)^X' tt<7)X\ 
[01 ] *^HHtf0^lli!tc'>x>'NCO|ISS?^McO«jtSr*-r 

mmmx'h^, 

[02 ] *^BBco^#:'^'x>'NCOSij£OllSBe®cO«jtSr 

[03 ] ^^!5ft^o^*ls'^x-'^<ofiitS:^-r^BBlaT-^) 

I.. 

[04 ] S&3ftco*^#:'t?x>'NCOgiJcOiB|jt^:5^-tlKHJ0T 

1 i|i^{i|S'>X^N 

2 ^flj-^x^N 

3 ^f!|s'^x>'S 

4 ^^jj-^X^N 
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